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The airspora, comprising pollen and fungal spores. was recorded in Cape Town during 1993 using a Burkard sampler. 
Two sites were monitored, the first located in Parow and the second at Kirstenbosch. The results do not clearly reflect 
the indigenous vegetation, but rather. exotic elements that are either naturalized or CUltivated. The only indigenous 
pollen that was recorded in any numbers as a single taxon was Poaceae. of which Cynodan dactylodon (L.) Pers. was 
probably the major contributor. and Celtis african a Burm. r. All pollen types recorded have been implicated as 
allergens. The mast serious of these were Cupressaceae and Quercus L. Incidence of bath pallen and fungal spores 
was greater at Kirstenbosch than Parow, attributable to localized differences in vegetation. 
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Introduction 
The airspora, comprising pollen grains and fungal spores, is 
inlcrnatio nally recognized as a sourcc of seasonal allergy. In 
South Africa studies of these allergens were first documented in 
the 19405, when pioneering work by Ordman (1945, 1947) in 
particular indicated their significance. Recently Cadman (1990), 
Cadman & Dames (1993). and Cadman el al. (1994) reported the 
incidence of the airspora on the Highveld and in Durban, while 
Cape-based studies were conducted by Hawke & Meadows 
(1989) and Potier el al. (1991). This article further elaborates on 
the airspora of Cape Town where two different localities were 
monitored simultaneously over a one-year period. The value of 
this study lies in the differences that were measured between the 
sites. Such variability indicates that a generalized statement 
about the presence or absence of these biological aero-allergens 
in the atmosphere over Cape Town cannot be made. This is of 
significance to allergic visitors to Cape Town who may be unfa~ 
milinr with the vegetation. Such people require knowledge of 
both unfnvourable areas and seasons. This would allow for 
allergy avoidance by planning of holidays , for inslance, outside 
of high-risk seasons. 
Materials and Methods 
Cape Town with its complexity of topography exhibits wide climatic 
and floristic variability. For this reason, it would be most advanta-
geous to record the airspora at several sites, but logistics and costs 
prevent such extensive examination. With only two samplers avail -
able, two sites were selected to ensure sampling of as wide a spec-
trum of vegetation as possible. The first was a typical suburban envi-
ronment in Parow, and the second was at the National Botanical 
Institute at Kirstenbosch. A Burkard seven-day recording volumetric 
spore trap was erected outdoors at each site at a height of approxi~ 
mately 2.5 m above ground. The sampler aspirates air at a constant 
rate, depositing atmospheric particles onto a sticky transparent strip 
which is examined microscopically. As the sampler runs non~stop it 
provides continuous information, the sample strip being changed at 
the end of each week. 
Sample strips were scanned at magnifications of 400 x for pollen 
and I OOOx for fungal spores, calculated to give the daily count m '-~ 
of air, according to Spieksma (1983). Hereafter all counts will be 
expressed as number m" of air. 
Results 
Annual totals and relative percentages of all taxa occurring in 
excess of 0.1 % of tota l pollen are shown for the two sites in 
Tables I and 2. At Kirstenbosch, Quercus L. (606 - 29.9 1 %), 
Cupressaceae (495 - 24.3 1 %) and Pillus L. (242 - 11.89%) were 
predominant. At Parow, dominant taxa were Poaceae (337 -
52.01%) and Pillus (99 - 15 .28%). Taxa which most likely com-
prised fynbos were summed for Kirstenbosch, with totals of 393 
- 19.29% of total pollen. These figures probably err on the gen-
erous side for fynbos , as they undoubtedly include alien pollen as 
well. 
Annual distribution of total daily pollen is shown for the two 
sites in Figures 1 and 2. At Kirs[enbosch, the main components 
of the pollen assemblage, exceeding a daily count of 25, were 
Quercus. Cupressaceae and Celtus L Annual distributions for 
these taxa are compared (Figures 3 to 5). The highest daily pol-
len counts were 237 for Quercus recorded in September (Figure 
3), followed by Cupressaceae with 70 in June (Figure 4) and 
Cellis with 33 in August (Figure 5). 
Figure 6 shows the annual distribution of Poaceae at Parow, 
the only taxon to exceed a daily count of 25. In fact the highest 
daily count was only 26, recorded in October. 
Annual totals and relative percentages of all taxa occurring in 
excess of 0.1 % of total fungal spores are shown for the two sites 
in Tables 3 and 4. At Kirstenbosch, dominant taxa were 
ascospores (20931 - 62.5%) and basidiospores (5512-
16.46%). Dominant taxa at Parow were ascospores (4 307 -
31.25%), Cladosporium Linle (4183 - 30.35) and basidiospores 
(2 564 - 18.6%). 
Total daily fungal spores are shown for the two sites in Figures 
7 and 8. At both sites, daily dominance was again due to asco-
spores and basidiospores, for which annual distributions are 
shown in Figures 9 to 12. At Kirstenbosch, a maximum daily 
peak of I 251 was recorded for ascospores in May (Figure 9). On 
the same day, 310 basidiospores were measured (Figure 10). 
Yeasts were dominant for a very limited three-day period only. in 
June, with a maximum daily high of 741. 
At Parow, basidiospores were dominant, measuring a daily 
high of 264 in May (Figure 11), followed in the same month by 
ascospores at 218 (Figure 12). 
Repairs to the samplers resulted in data loss for six weeks dur-
ing April/May at Kirstenbosch, and for a seven-week period dur-
ing August! September at Parow. 
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Table 1 Kirstenbosch : annual totals and relative 
percentages of all taxa occurring in excess of 0.1 % 
of total pollen. 'Indicates all possible fynbos pollen 
Taxon TOlal % 
Quercus 606 29.80 
Cupressaceae 495 24.31 
Pinus 242 11.89 
Plalanus 144 7.07 
Poaceae* 120 5.89 
PrJdOL'Orptu* 69 3.39 
Olea* 67 3.29 
Celti.r* 47 2.31 
Plantago* 40 1.96 
Moraceae 25 1.23 
Myrlaccae 20 0.98 
Cyperaceae* 17 0.83 
Ericaceae* 16 0.78 
Umdentified 16 0 .78 
Cannabis 14 0.69 
Asleraceae* 13 0.64 
Palmae 12 0.60 
Rhtu 10 0.49 
UrtfL'Q 10 0.49 
Populus 8 0.39 
Anacardluceae (other) 6 0.29 
Liguidamber 6 0.29 
Acanthaceae 5 0 .24 
Australian acacia 5 0.24 
Ligu,~ trulII 5 0.24 
Aloe 3 0.15 
Ulmus 3 0.15 
Betula 2 0.10 
Chenopod i uceael Amara n thaceue * 2 0.10 
Euclea 2 0.10 
Uliaceae (other) 2 0.10 
Proteaceae*' 2 0.10 
TOlal 2034 99.91 
Totul for fynbos* 393 19.29 
Discussion 
The most striking feature of the pollen sample, especially from 
Kirstenbosch, was the low percentage of pollen attributable to 
the local fynhas vegetation. At the suburban site of Parow, onc 
can probably conclude that the fynbos has been replaced by exot-
ics , but as fynbos pollen is regularly recorded in sediments 
(Scholtz 1985; Meadows el at. 1994). its paucity in the atmos-
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Table 2 Parow: annual totals and relative per-
cenlages of all taxa occurring in excess of 0.1 % of 
total pollen 
Taxon Total % 
Poaceae 337 52.01 
PiniM 99 15.28 
Myrlaceae 25 3.86 
Cyperaceae 23 3.55 
Olea 2 1 3.24 
Plantago 21 3.24 
Australi::m acacia 14 2.16 
Ligustrum 14 2 .1 6 
Canllabis 12 1.85 
Asteraceae 12 1.85 
Mornccae II 1.70 
Cupressaceae 10 1.54 
Chenopodi aceae/ A mara nthaceae 9 1.39 
UlmuJ 8 1.23 
Unidentifi ed 8 1.23 
Ericaceae 7 1.08 
Urli,:a 6 0 .92 
Proleaceae 4 0.62 
Rosaceae 2 0.3 1 
Aloe 2 0.31 
Acot.:ia knmo 0.15 
Acanthaceae 0.1 5 
Ac:er 0.15 
Total 648 99.98 
pheric sample at Kirstenbosch needs explanation. Several possi-
bilities can be considered. First, it is possible that over-represen-
tation of exotic elements has masked the presence of fynbos pol-
len. Maybe Ihe lotal for fynbos at Kirstenbosch. 393 grai ns out of 
a total of 2 034. representing 19.29% (Table I). is not actually a 
low absolute number for this vegetation type at all. 
Alternatively, (he low counts may be the result of the entomo-
philous nature of many of these plants. Koutnik (1987) estima-
ted that only 12% of species in the Cape flora are anemophilous, 
and of these, the Restionaceae, Cyperaceae and Poaceae account 
for the largest proportion. Pollen types that were recorded in sig-
nificant numbers were mostly derived from anemophilous exotic 
vegetation. Possible exceptions were the inclusion of small num-
bers of Widdringtonia Endl. in the count for Cupressaceae. and 
inclusion of Celtis africana BUrT11. f. in the count for that taxon, 
which would have included alien species growing in neighbour~ 
ing gardens. For both these taxa, identification to species level is 
not possible using the light microscope. Similarly, Poaceae pol-
len could not be differentiated by this method, so that deductions 
had to be made concerning the grasses represented in the almos~ 
pheric samples. Considering the predominance of the lawn 
grasses favoured in the area. particularly in Parow, namely Penni· 
setum clandestinum Chiov, Cynodon dactylon (L.) Pers., and to a 
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Figure 1 Kirslenbosch: annual distribution of daily tota l pollen. 
lesse r extent Srellotaphrum seCillidatum (Walt.) Kuntze, it seems 
reasonable to accept that these were the main pollen lypes. Of 
these, the former is naturalized, while the other two are native. 
This docs not exclude the possibility that native grasses were rep· 
resented, or indeed even that Restionaceae pollen was included 
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Figure 2 Parow: annual distribution of daily total pollen. 
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Figure 3 Kirstenbosch: annual distribution of daily Quercus pollen. 
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Figure 4 Ki rstenbosch: annual distri bution of dai ly Cupressaceae 
pollen. 
in the count for Poaceae, but thei r numbers would have been far 
less than the lawn grasses mentioned. In any event, the count for 
Poaceae pollen at Kirstenbosch, which is where one would 
expect to record native rather than alien grasses, was much lower 
than at Parow. 
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Figure 5 Kirstenbosch: annual distribution of daily Celtis pollen. 
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Figure 6 Parow: annual distribution of daily Poaceae pollen. 
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Table 3 Kirstenbosch: annual totals and 
relative percentages of all taxa occurring in 
excess of 0.1 % of total fungal spores 
Taxon Total % 
Ascospores (other) 20931 62.50 
Basidiospores (other) 55 12 16.46 
CladIHI)(J(;WII 3131 9.35 
Yeasts 1450 4.33 
Unidentified 584 1.74 
HyphaJ threads 45 1 1.35 
CmllldermQ 320 0.95 
AJpergjl/u.~/Penici{lium 283 0.84 
Perit.'(mia 193 0.58 
frie(/c(;um 86 0.26 
Rusts (other) 78 0.23 
Hefminr/)osp(}rillltl 75 0.22 
Smuts 67 0.20 
TOlal 33161 99.0 1 
Another possible reason for the paucity 01 fynhos pollen may 
relate to wind direction. During summer, when the prevailing 
wind was soulh~easterly. the sampler was up-wind of the greatest 
concentration of fyubas, but during winter it was favourably si tu· 
ated for the prevailing north-westerly to northerly winds. 
If indeed the counts for fynbos pollen were low, it is likely that 
the reason is not simple, bur probably a combination of the above 
fac tors. 
Both pollen and fungal spore incidence was higher at Kirstcn-
bosch than Parow. This may be an artefact during spring, result-
ing from data-loss at Parow. However, it is most likely that even 
without the data-loss, spring pollen would have been lower at 
Parow. This is because Parow is not as extensively treed as the 
suburbs immediately to the south and north-east of Kirstenbosch. 
This holds true especially for Quercus, which is abundant in 
nearby Constantia and Newlands. notwithstanding the fact that 
2000 -
~ 1500 
• E 
u 
:0 
o 
:: 1000 
• 0. 
~ 
D 
E 
o , 
z 500 ~ 
Jan Feb Mar Apr May Jun Ju! Aug Sep Oct Nov Dec 
Figure 7 Kirstenbosch: annual distribu tion of daily total fungal 
spores. 
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Table 4 Parow: annual totals and relative 
percentages of all taxa occurring in excess 
of 0.1% of total fungal spores 
Taxon Tota l % 
Ascospores (other) 4307 31.25 
C/(ldIHpIJriullZ 4183 30.35 
Basid iospores (other) 2564 18.60 
Tel raC( ICC( I JPf Iri u m 754 5.47 
Allernarja 604 4.38 
EpiC/leU/ill 368 2.67 
PericIIllia 293 2.12 
Aspergillus/Penicillium 159 1.15 
Helm inlho.'ip(lrilllll 121 0.88 
Torula 107 0.78 
Ganoderma 100 0.72 
Rusts (other) 69 0.50 
Hyphal thread~ 64 0.46 
Peritlo.{I}(lra 45 0 .33 
Unidentified 18 0.13 
TOlal 13756 99 .79 
Quercus pollen is wind dispersed. Similar studies support such 
localized variation in atmospheric pollen (Emberlin & Norris-
Hill 1991 ; EI-Ghazaly etal. 1993). 
The high fungal spore counts at Kirstenbosch were probably 
under-represented due to the data-loss in autumn, which was the 
peak season in Parow. T he higher total incidence of fungal spores 
at Kirstenbosch was probably due to the more extensive vege ta-
tion cover in this area. 
Of interest in this sampling survey was the very low incidence 
of Cladosporium. Even though annual totals were in excess of 
3 000, this is not considered a large number for this spore. It is 
only once the daily count exceeds 1000 that Cladosporium 
becomes an allergy risk (Graveson 1979). This genus forms the 
major component of almost every other study conducted world-
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Figure 8 Parow: annua l distribution of daily total fungal spores. 
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Figure 9 Kirstenbosch: annual distribution of daily ascospores. 
wide (Rubulis 1994; Pat mas & Cosentino 1990; Jarai-Komlodi 
1991 ; Shaheen 1992; Dames & Cadman 1994). It is a ubiquitous 
and opportunistic fungus , and spore counts in other studies arc 
frequently measured in thousands, often one or even two orders 
of magnitude greater than other taxa. Its absence cannot be 
attributed to the Mediterranean climate, as the studies of both 
Palmas & Cosentino (1990) and Shaheen (1992) were conducted 
under similar conditions. 
Other spore types that have previously been recorded in Cape 
Town (Polter er al. 1991) were rarely measured. These include 
the allergenic genera Epicoccwn Link. and Alternaria Nees. The 
lauer. with an annual total of 604 at Parow, once again does not 
approach the daily sensitivity level of 100 documented for this 
spore (Ebner & Haselwandter 1992). This inconsistency in the 
fungal assemblage, together with the low incidence of Cl(jdo~ 
sporium, suggests a very close relationship between fungal 
spores and the microenvironment. 
The most common pollen and fungal types found in Cape 
Town are all recognized as allergenic (Levetin & Buck 1980; 
Halse 1984). Pillus is an exception, as it is hypoallergenic. There 
is no consensus as to the incidence level at which pollen is con~ 
sidered allergenic, but as a general rule , counts of between 30 
(Strandhede & Wihl 1981) and 50 (Davies & Smith 1973) are 
regarded as sufficient to ellicit a response in sensitized indivi ~ 
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Figure 11 Parow: annual distribution of daily basidiospores. 
duals. As the flowering season of a particular species progresses, 
the amounl of pollen needed decreases because the person 
becomes increasingly sensitive. 
In terms of alJergy, Cape Town experienced a prolonged and 
major season, extending from late autumn when spores peaked, 
through winter with the flowering of Cupressaceae and into 
spring when the other Northern Hemisphere trees flowered. Of 
these, Quercus was the most significant, as this very allergenic 
type occurred in large numbers. However. the peak flowering 
season for Quercus was relative ly short. albeit intense, lasting for 
a three-week period in August. 
Overall, Cupressaceae is probably the major cause of pollen 
allergy in Cape Town. This is because it has an extended pollen 
season due to consecutive flowering of several species. It is 
known that closely related taxa share allergenicity, so it is very 
likely that the members of this taxon will contribute collectively 
to a patient's sensitivity. This means that the effective season 
lasts from May to September, at best, but may be even longer if 
the lower numbers recorded right up to November are consid-
ered. A factor which possibly exacerbates Cupressaceae allergy 
lies in the delicate structure of its polien. The exine splits very 
easily, releasing protoplasm droplets into the atmosphere. Such 
droplets not only increase the effective 'count' but are also easier 
to inhale. The breakdown of Cupressaceae pollen is facilitated by 
strong winds, a feature of Cape Town's weather. 
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Figure 10 Kirstenbosch: annual distribution of daily basidio~ 
spores. 
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Figure 12 Parow: annual distribution of daily ascospores. 
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For fungal spores, the sensitivity is even less well understood, 
with the daily counts of 100 for Alternaria and 3000 for 
Cladosporium mentioned above being the only documented risk 
levels. From this study, it appears that counts of ascospores and 
basidiospores were very likely sufficiently high to cause discorn· 
fort to sensitized persons. 
In conclusion, it is clear that the airspora contribute signifi-
cantly (Q seasonal allergy in Cape Town. It is also clear thai a 
blanket statement cannot be made concern ing the prevalence of 
these allergens in the Cape Town area. This study shows thaI 
their spatial incidence is not consistent, notwithstanding wind 
dispersal of pollen, and that residents of the suburbs surrounding 
Kirstenbosch are at greater risk than those living in Parow. 
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